Express Mail Label No. HAND DELIVERED 



UTILITY PATENT APPLICATION TRANSMITTAL 
(Large Entity) 

(Only for new nonprovisional applications under 37 CFR 1. 53(b)) 



Docket No. 
MA-448-US 



Total Pages in this Submission 



TO THE ASSISTANT COMMISSIONER FOR PATENTS 
Box Patent Application 
Washington, D.C. 20231 

Ssmitted herewith for filing under 35 U.S.C. 1 1 1 (a) and 37 C.F.R. 1 .53(b) is a new utility patent application for an _g 
invention entitled: 



BUS POWER-SUPPLY DEVICE AND NODE 



and invented by: 



Masahisa Kobayashi 



If a CONTINUATION APPLICATION, check appropriate box and supply the requisite information: 

□ Continuation □ Divisional □ Continuation-in-part (CIP) of prior application No.: 
Which is a: 

□ Continuation □ Divisional □ Continuation-in-part (CIP) of prior application No.: 
Which is a: 

□ Continuation □ Divisional □ Continuation-in-part (CIP) of prior application No.: 
Enclosed are: 

Application Elements 

1. __ Filing fee as calculated and transmitted as described below 

2. (_ Specification having 37 pages and including the following: 

a. _l Descriptive Title of the Invention 

b. □ Cross References to Related Applications (if applicable) 

c. □ Statement Regarding Federally-sponsored Research/Development (if applicable) 

d. □ Reference to Microfiche Appendix (if applicable) 

e. __ Background of the Invention 

f. __ Brief Summary of the Invention 

g. _ Brief Description of the Drawings (if drawings filed) 

h. __ Detailed Description 

i. __ Claim(s) as Classified Below 
j. _ Abstract of the Disclosure 



Page 1 of 4 



P01ULRG/REV05 



UTILITY PATENT APPLICATION TRANSMITTAL 

l\ arnp Fntitv^ 

I l_-CI J VJC L.llllLyJ 

(Only for new nonprovisional applications under 37 CFR 1.53(b)) 


Docket No. 
MA-448-US 


Total Pages in this Submission 






Application Elements (Continued) 




3. 


a. 
b. 


Drawing(s) (when necessary as prescribed by 35 (JSC 113) 
IEI Formal Number of Sheets 7 
□ Informal Number of Sheets 




4. 


a. 


Oath or Declaration 

C83 Newly executed (original or copy) □ Unexecuted 






b. 


□ Copy from a prior application (37 CFR 1 .63(d)) (for continuation/divisional application only) 




c. 


With Power of Attorney □ Without Power of Attorney 






d. 


□ DELETION OF INVENTOR(S) 

Signed statement attached deleting inventor(s) named in the prior application, 
see 37 C.F.R. 1.63(d)(2) and 1.33(b). 


5. 


□ 


Incorporation By Reference (usable if Box 4b is checked) 

The entire disclosure of the prior application, from which a copy of the oath or declaration is supplied under 
Box 4b, is considered as being part of the disclosure of the accompanying application and is hereby 
incorporated by reference therein. 


6. 


□ 


Computer Program in Microfiche (Appendix) 




7. 


□ 


Nucleotide and/or Amino Acid Sequence Submission (if applicable, all must be included) 




a. 


□ Paper Copy 






b. 


□ Computer Readable Copy (identical to computer copy) 




8. 


c. 


□ Statement Verifying Identical Paper and Computer Readable Copy 
Accompanying Application Parts 

Assignment Papers (cover sheet & document(s)) 




9. 


□ 


37 CFR 3.73(B) Statement (when there is an assignee) 




10. 


□ 


English Translation Document (if applicable) 




11. 


□ 


Information Disclosure Statement/PTO-1449 □ Copies of IDS Citations 


12. 


□ 


Preliminary Amendment 




13. 




Acknowledgment postcard 




14. 


□ 


Certificate of Mailing 








□ First Class □ Express Mail (Specify Label No.): HAND DELIVERED 






Page 2 of 4 


P01 ULRG/REV05 



UTILITY PATENT APPLICATION TRANSMITTAL 
(Large Entity) 



Docket No. 
MA-448-US 



(Only for new nonprovisional applications under 37 CFR 1.53(b)) 



Total Pages in this Submission 



Accompanying Application Parts (Continued) 



is. (a 



Certified Copy of Priority Document(s) (if foreign priority is claimed) 



16. □ 



Additional Enclosures (please identify below): 



Request That Application Not Be Published Pursuant To 35 U.S.C. 122(b)(2) 



17. □ Pursuant to 35 U.S.C. 122(b)(2), Applicant hereby requests that this patent application not be 
published pursuant to 35 U.S.C. 122(b)(1). Applicant hereby certifies that the invention disclosed in 
this application has not and will not be the subject of an application filed in another country, or under 
a multilateral international agreement, that requires publication of applications 18 months after filing 
of the application. 



An applicant who makes a request not to publish, but who subsequently files in a foreign 
country or under a multilateral international agreement specified in 35 U.S.C. 122(b)(2)(B)(i), 
must notify the Director of such filing not later than 45 days after the date of the filing of 
such foreign or international application. A failure of the applicant to provide such notice 
within the prescribed period shall result in the application being regarded as abandoned, 
unless it is shown to the satisfaction of the Director that the delay in submitting the notice 
was unintentional. 



Warning 



Page 3 of 4 



P01ULRG/REV05 



UTILITY PATENT APPLICATION TRANSMITTAL 
(Large Entity) 

(Only for new nonprovisional applications under 37 CFR 1.53(b)) 



Docket No. 
MA-448-US 



Total Pages in this Submission 



Fee Calculation and Transmittal 



CLAIMS AS FILED 



Indep. Claims 



$18.00 
$80.00 



Multiple Dependent Claims (check if applicable) □ 



$0.00 



OTHER FEE (specify purpose) 



$0.00 



TOTAL FILING FEE 



A check in the amount of $710.00 to cover the filing fee is enclosed. 
The Commissioner is hereby authorized to charge and credit Deposit Account No. 
as described below. A duplicate copy of this sheet is enclosed. 

□ Charge the amount of as filing fee. 
IS Credit any overpayment. 

Charge any additional filing fees required under 37 C.F.R. 1.16 and 1.17. 

□ Charge the issue fee set in 37 C.F.R. 1.18 at the mailingjo^tl 
pursuant to 37 C.F.R. 1 .31 1 (b). 



Dated: October 18, 2000 




Hichael E, Whithara 
' Reg. No. 32,635 

McGuireWoods LLP 

1750 Tysons Boulevard, Suite 1 

McLean, VA 22102 

(703)712-5000 



Page 4 of 4 



P01ULRG/REV05 



Law Offices 
McGuireWoods LLP 

1 750 Tysons Boulevard, Suite 1 800 
McLean, Virginia 22102 



APPLICATION 
FOR 

UNITED STATES 
LETTERS PATENT 



Applicants: Masahisa Kobayashi 

For: BUS POWER-SUPPLY DEVICE AND NODE 

Docket No.: MA-448-US 



- 1 - 



BUS POWER-SUPPLY DEVICE AND NODE 

BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

The present invention relates to a node connected 
to a serial bus and a bus power-supply device 
constituting the node suitable for IEEE-1394 Standards. 

DESCRIPTION OF THE RELATED ART 

In IEEE-1394 Standard information networks, as 
many as 63 of various nodes such as an audio visual 
apparatuses (AV apparatus) and a repeater, in addition 
to an information processing apparatus, can be connected 
on the same serial bus. 

Then, an IEEE-1394 Standard serial bus includes a 
signal line for propagating a digital serial signal and 
a power-supply line. A node connected to the serial bus 
is therefore allowed to receive a supply of power from 
other nodes through a power-supply line to operate. As a 
result, IEEE-1394 Standard information networks have an 
advantage that not every node needs to be provided with 
an individual power source such as a commercial power- 
supply system. Hereinafter, an inherent power source 
each node individually has is also called "internal 
power source" for convenience' sake. On the other hand, 
a power source which is a direct-current (DC) voltage 
applied from other node through a serial bus is also 



called "bus power source" . 

Here, one example of IEEE- 13 94 Standard 
information networks is shown in Fig. 5. Fig. 5 
schematically shows an example in which five nodes 101/ 
102, 103, 104 and 105 are connected to one bus line 110. 
In this example, since the node 101 and the node 105 are 
supplied with a power-supply voltage from a commercial 
power-supply system, also to other nodes 102 to 104, 
power is supplied from the node 101 or the node 105 
through the bus line 110. The nodes 102 to 104 therefore 
need not to be provided with an internal power source. 

Next, description will be made of one node 
connected to a conventional IEEE-1394 Standard serial 
bus . 

Although nodes, except a repeater, in general, 
have various components including a link layer in 
addition to main components such as a bus power-supply 
circuit, description will be made in the following with 
reference to each drawing having illustration only of 
main components for making the present invention be easy 
to understand. 

Fig. 6 shows an example of a structure of a node 
defined by IEEE-1394-1995 . As shown in Fig. 6, a node 
100c includes a power-supply circuit 2, a DC-DC 
converter 5 and a physical (PHY) layer 6 which are 
connected to a serial bus through two connectors 8 and 9 . 

The connectors 8 and 9 include power-supply 
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terminals 81 and 91 and signal terminals 82 and 92, 
respectively. To the power-supply terminals 81 and 91, a 
DC voltage is applied from a power-supply line of the 
serial bus. Furthermore, in the node 100c, the power- 
5 supply terminals 81 and 91 of the two connectors 8 and 9 

are conductive to each other. The node 100c is therefore 
allowed to relay a DC voltage applied though the serial 
bus to other nodes . 

On the other hand, to/from the signal terminals 

10 82 and 92, signals are input/output from/to a signal 

line of the serial bus. Then, a signal input through one 
signal terminal of the two signal terminals 82 and 92 is 
subjected to data resynchronization by a local clock at 
the physical layer 6 and then output through the other 

15 signal terminal. 

This arrangement enables relay of transmission 
and reception of signals to and from nodes not adjacent 
to each other on the serial bus line. 

The power-supply circuit 2 is a means for 

20 supplying a DC voltage to the physical layer 6 and the 

serial bus which transmit and receive signals. The 
power-supply circuit 2 therefore converts a power-supply 
voltage input through a power-supply voltage input 
terminal 1 into a DC voltage suitable for the supply to 

25 the serial bus and outputs the DC voltage. The output DC 

voltage is applied to the power-supply terminals 81 and 
91 through a diode 7 for preventing reverse current and 
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to the DC-DC converter 5 as well. 

To the DC-DC converter 5, a DC voltage is applied 
not only from the power-supply circuit 2 but also from 
the serial bus through the power-supply terminal 81. 
5 Then, the DC-DC converter 5 converts the applied DC 

voltage into a DC voltage suitable for the supply to the 
physical layer 6 and outputs the converted DC voltage. 
The output DC voltage is applied to the physical layer 6. 

The node 100c is thus structured such that the 
10 physical layer 6 can be driven by either of a DC voltage 

applied from the bus power source through the serial bus 
and a DC voltage applied by the internal power source 
through the power-supply circuit 2 . 

To the serial bus, a DC voltage within a wide 
15 range from DC+8V to DC+40V can be applied according to 

the IEEE-1394 Standard. According to the IEEE-1394a 
Draft Standard which is an improvement of IEEE-1394, a 
DC voltage can be applied within a range from DC+20V to 
DC+33V. 

20 As a result, there occurs a case where DC 

voltages applied to the serial bus from power-supply 
circuits 2 of various nodes connected to each other 
through the serial bus differ with the nodes. In this 
case, the highest DC voltage will be applied to the 

25 entire serial bus. A node which supplies the highest 

voltage should supply power to physical layers of all 
the nodes on the serial bus regardless whether the other 



nodes are supplied or not supplied with power from 
internal power supply systems . 

In the information network using a serial bus 
shown in Fig. 5, in a case where both of the first and 
5 the second nodes 101 and 102 are supplied with a power 

supply voltage, when a supply voltage to the first node 
101 is higher than that to the second node 102, the 
first node 101 should supply power also to the remaining 
nodes including the second node 102. In other words, 

10 although the second node 102 has an internal power 

source, power will be supplied from the first node 101 
to the second node 102. 

In order to solve this problem "IEEE-1394a Draft 
Standard" proposes an improvement in the structure of a 

15 bus power-supply device of a node . 

Here, Fig. 7 shows an example of an improved 
structure of a node lOOd. As illustrated in Fig. 7, 
although the improved node lOOd has the same components 
as those of the above-described node 100c, it has 

20 different wiring paths connecting a power-supply circuit 

2, a DC-DC converter 5 and two power-supply terminals 81 
and 91. 

More specifically, in the node lOOd, a DC voltage 
output from the power-supply circuit 2 is applied to the 
25 power-supply terminal 81 though a diode 7 for preventing 

reverse current and to the power-supply terminal 91 as 
well through a diode 14. 



-6- 



On the other hand, a DC voltage applied through 
the power-supply terminal 81 is applied to the DC-DC 
converter 5 through a diode 11, while a DC voltage 
applied through the power-supply terminal 91 is applied 
5 to the DC-DC converter 5 through a diode 12 . 

As a result, at the node lOOd, on the two wiring 
paths connecting the power-supply terminals 81 and 91, 
two diodes should be disposed in series in opposite 
directions to each other without fail. In the node lOOd, 

10 therefore, no direct current will flow between the 

power-supply terminals 81 and 91. 

On the path from the power-supply terminal 81 to 
the power-supply terminal 91 through the diodes 11 and 
12, for example, current directing from the power-supply 

15 terminal 81 to the power-supply terminal 91 will not 

flow due to the diode 12 and current in the opposite 
direction will not flow due to the diode 11. On the path 
from the power-supply terminal 81 to the power-supply 
terminal 91 through the diodes 7 and 14, current 

20 directing from the power-supply terminal 81 to the 

power-supply terminal 91 will not flow due to the diode 
7 and current in the opposite direction will not flow 
due to the diode 14. 

The improved node lOOd is thus structured such 

25 that a DC voltage is applied only to its adjacent node 

among all the nodes connected by the serial bus. It is 
accordingly possible to reduce the volume of power 
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supply required of a node having the highest DC voltage. 

With the improved node, however, no direct 
current flows between the power-supply terminals 81 and 
91, so that relay of a DC voltage applied through the 
5 serial bus to other nodes is impossible. There 

accordingly occurs a problem that no DC voltage can be 
applied to other nodes than an adjacent node. In other 
words, the node has a restriction that to a node having 
no internal power-supply system, its adjacent node 

10 should supply power. 

In the network shown in Fig. 5, for example, to 
the second node 102 having no internal power source, a 
DC voltage is applied from its adjacent first node 101 
through the serial bus. To the fourth node 104, a DC 

15 voltage is applied from its adjacent fifth node 105 

through the serial bus. 

To the third node 103, however, a DC voltage will 
be applied from nowhere because the third node 103 and 
its adjacent nodes have no supply of a power-supply 

20 voltage. Therefore, the physical layer of the third node 

103 will not be driven and the third node 103 is 
accordingly not allowed to relay a signal. As a result, 
signal transmission and reception is not allowed between 
the first and the second nodes 101 and 102 and the 

25 fourth and the fifth nodes 104 and 105. In other words, 

an information network can not be established using a 
serial bus . 



Moreover, even in the improved node, when a 
power-supply voltage is supplied to both of nodes 
adjacent to each other, a highest DC voltage will be 
applied to both the nodes. As a result, there occurs a 
problem that one node which outputs a higher DC voltage 
should supply power also to the other node even if the 
other node has an internal power source. 

SUMMARY OF THE INVENTION 
An object of the present invention, which is 
directed to solving the above-described problems, is to 
provide a bus power-supply device enabling relay of a DC 
voltage applied from a serial bus to be ensured and when 
a node has an internal power source, enabling 
application of a DC voltage from other node to a 
physical layer to be prevented, and node using such a 
device. 

According to one aspect of the invention, a bus 
power-supply device structured to supply power from a 
power-supply voltage of a node to a serial bus connected 
to the node through a physical layer and a plurality of 
connectors conductive to each other of the node, wherein 

when none of a power- supply voltage of the node 
is supplied, a DC voltage is supplied from the serial 
bus to the physical layer, and 

when the power-supply voltage is supplied, a path 
for supplying a DC voltage from the serial bus to the 



physical layer is cut off to supply a DC voltage from 
the power-supply voltage to the physical layer. 

Thus, according to a bus power-supply device of 
the present invention, since power-supply terminals of a 
plurality of connectors are conductive to each other, 
relay of a DC voltage applied through a serial bus to 
other node is possible. Application of a DC voltage to 
other nodes than an adjacent node is accordingly 
possible . 

Furthermore, the device according to the present 
invention is structured such that a DC voltage is 
supplied from a serial bus when no power-supply voltage 
is supplied, while at the supply of a power-supply 
voltage, a DC voltage is supplied from the power-supply 
voltage. Thus, when a node has an internal power source, 
cut-off of a path for supplying a DC voltage from the 
serial bus to a physical layer prevents application of a 
DC voltage from other node to the physical layer. To the 
node having an internal power source, therefore, no 
power will be supplied from other nodes through the 
serial bus. As a result, the volume of power supply 
required of a node having the highest DC voltage can be 
reduced as much as that of the node having the internal 
power source. 

In the preferred construction, the bus power- 
supply device comprises voltage detection means for 
detecting the power-supply voltage being supplied or not 
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being supplied, and selection means for supplying a DC 
voltage coming from the serial bus to the physical layer 
when the voltage detection means is yet to detect supply 
of a power-supply voltage and cutting off the path for 
5 supplying a DC voltage from the serial bus to the 

physical layer to supply a DC voltage from the power- 
supply voltage to the physical layer when the voltage 
detection means detects supply. 

Thus, with a voltage detection means and a 

10 selection means provided, supply of a power supply 

voltage can be detected by the voltage detection means 
and switching of a DC voltage source to be supplied to a 
physical layer at the time of application of a power 
supply voltage and at the time of non-application 

15 thereof can be made by the selection means. 

In another preferred construction, the bus power- 
supply device comprises a comparator as the voltage 
detection means . 

With the foregoing structure, comparison between 

20 a power-supply voltage or an output voltage of the 

power-supply circuit and a reference voltage enables 
detection of supply of a power-supply voltage with ease. 

In another preferred construction, the bus power- 
supply device comprises as the selection means a first 

25 path for supplying power from the power-supply voltage 

to the physical layer, and a second path for supplying 
power coming from the serial bus to the physical layer. 
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wherein 

when power is supplied from the power-supply 
voltage, the second path is cut off. 

Thus, cutting-off a second path at the time of 
5 supply of a power-supply voltage results in application 

of no DC voltage from the serial bus to the physical 
layer. Accordingly, to a node having an internal power 
source, no power is supplied from other nodes through 
the serial bus. As a result, the volume of power supply 
10 required of a node having the highest DC voltage can be 

reduced as much as that of the node having the internal 
power source . 

A first path may be cut off or rendered 
conductive at the time of non-application of a power- 
15 supply voltage. In a case where the path is rendered 

conductive, it is necessary to provide such a means for 
preventing reverse current as a diode on the first path. 

In another preferred construction, the bus power- 
supply device comprises a semiconductor switch as the 
20 selection means. 

Thus, provision of a semiconductor switch such as 
a transistor as the selection means enables switching 
and selection of a path by conduction and cut-off of the 
semiconductor switch to be controlled with ease by an 
25 output voltage of the voltage detection means . 

In another preferred construction, the bus power- 
supply device comprises a relay element as the voltage 
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detection means and the selection means. 

Supplying a power-supply voltage to a relay 
element enables displacement of a contact point of relay. 
Then, making use of the contact point for the switching 
5 of a DC voltage source applied to the physical layer 

allows the relay element to be used as the voltage 
detection means and the selection means . 

In another preferred construction, the bus power- 
supply device comprises a power-supply circuit for 

10 converting the power-supply voltage into a DC voltage 

for the serial bus and outputting the DC voltage, 
voltage conversion means for converting a DC voltage 
output from the power-supply circuit into a DC voltage 
for the physical layer, voltage detection means for 

15 detecting the power-supply voltage being supplied or not 

being supplied to the power-supply circuit, and 
selection means for supplying a DC voltage applied from 
the serial bus to the voltage conversion means when the 
power-supply voltage is not supplied to the power-supply 

20 circuit and cutting off a path for supplying a DC 

voltage from the serial bus to the voltage conversion 
means to supply an output of the power-supply circuit to 
the voltage conversion means when the power-supply 
voltage is supplied. 

25 Thus, with a power-supply circuit, a voltage 

conversion means, a voltage detection means and a 
selection means provided, a DC voltage to be suitably 
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supplied to a serial bus can be output by the power- 
supply circuit and the DC voltage can be further 
converted into a DC voltage to be suitably supplied to a 
physical layer by the voltage conversion means . 
Therefore, a DC voltage different from that to be 
applied to the serial bus can be applied to the physical 
layer. 

Thereupon, supply of a power-supply voltage to 
the power-supply circuit is detected by the voltage 
detection means. Then, based on the detection result, 
switching of a DC voltage source to be supplied to the 
voltage conversion means can be made by the selection 
means at the time of application and non-application of 
a power-supply voltage. 

In another preferred construction, the voltage 
detection means detects the power-supply voltage being 
supplied or not being supplied by detecting an output 
voltage of the power-supply circuit. 

The foregoing structure enables reliable 
detection of no supply of power from a power supply 
voltage to a physical layer when although a power-supply 
voltage is supplied, no DC voltage is output from the 
power-supply circuit to the physical layer due to a 
failure of the power-supply circuit etc. It is 
accordingly possible to reliably supply a DC voltage 
from the serial bus to the physical layer even when the 
power-supply circuit fails . 
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In another preferred construction, the bus power- 
supply device further comprises as the selection means a 
first path for supplying power from the power-supply 
voltage to the physical layer, and a second path for 
5 supplying power coming from the serial bus to the 

physical layer, wherein 

when power is supplied from the power-supply 
voltage, the second path is cut off, 

the voltage detection means detects the power- 
10 supply voltage being supplied or not being supplied by 

detecting an output voltage of the power-supply circuit. 

In another preferred construction, the bus power- 
supply device comprises as the selection means 

a first path for supplying power from the power- 
15 supply voltage to the physical layer, and a second path 

for supplying power coming from the serial bus to the 
physical layer, wherein 

when power is supplied from the power-supply 
voltage, the second path is cut off, and 
20 the selection means is structured by a 

semiconductor switch. 

In another preferred construction, the voltage 
detection means detects the power-supply voltage being 
supplied or not being supplied by detecting an output 
25 voltage of the power-supply circuit, and 

the selection means is structured by a 
semiconductor switch. 



- 15- 



According to another aspect of the invention, a 
node connected to a serial bus, comprises 

a plurality of connectors connected to the serial 
bus each having a power-supply terminal to which a DC 
voltage is applied from other nodes and a signal 
terminal to and from which a signal from other nodes is 
input and output , 

a physical layer for outputting a signal input 
through a signal terminal of one connector from a signal 
terminal of the other connector, and 

a bus power-supply device structured to supply 
power from a power-supply voltage to the physical layer 
and the serial bus, wherein 

power-supply terminals of the plurality of 
connectors are rendered conductive to each other, 

the bus power-supply device 

supplies a DC voltage from the serial bus to the 
physical layer through the power-supply terminal when 
none of a power-supply voltage of the node is supplied, 
and 

cuts off a path for supplying a DC voltage from 
the serial bus to the physical layer to supply a DC 
voltage from the power-supply voltage to the physical 
layer when the power-supply voltage is supplied. 

Thus, the node according to the present invention 
enables relay of a DC voltage applied through the serial 
bus to other nodes, as well as enabling application of a 
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DC voltage from other nodes to the physical layer to be 
prevented through cut-off of a path for supplying a DC 
voltage from the serial bus to the physical layer when 
the node has an internal power source. It is therefore 
5 possible to reduce a volume of power supply required of 

a node having the highest DC voltage as much as that of 
a node having an internal power source while ensuring 
relay of a DC voltage applied through the serial bus. 

In the preferred construction, the bus power- 

10 supply device comprises voltage detection means for 

detecting the power-supply voltage being supplied or not 
being supplied, and selection means for supplying a DC 
voltage coming from the serial bus to the physical layer 
when the voltage detection means is yet to detect supply 

15 of a power-supply voltage and cutting off the path for 

supplying a DC voltage from the serial bus to the 
physical layer to supply a DC voltage from the power- 
supply voltage to the physical layer when the voltage 
detection means detects supply. 

20 In another preferred construction, the node 

comprises as the selection means of the bus power-supply 
device 

a first path for supplying power from the power- 
supply voltage to the physical layer, and 
25 a second path for supplying power coming from the 

serial bus to the physical layer, wherein 

when power is supplied from the power-supply 



voltage, the second path is cut off. 

In another preferred construction, the bus power- 
supply device comprises 

a power-supply circuit for converting the power- 
5 supply voltage into a DC voltage for the serial bus and 

outputting the DC voltage, 

voltage conversion means for converting a DC 
voltage output from the power-supply circuit into a DC 
voltage for the physical layer, 
10 voltage detection means for detecting the power- 

supply voltage being supplied or not being supplied to 
the power-supply circuit, and 

selection means for supplying a DC voltage 
applied from the serial bus to the voltage conversion 
15 means when the power-supply voltage is not supplied to 

the power-supply circuit and cutting off a path for 
supplying a DC voltage from the serial bus to the 
voltage conversion means to supply an output of the 
power-supply circuit to the voltage conversion means 
20 when the power-supply voltage is supplied. 

Other objects, features and advantages of the 
present invention will become clear from the detailed 
description given herebelow. 



25 



BRIEF DESCRIPTION OF THE DRAWINGS 
The present invention will be understood more 
fully from the detailed description given herebelow and 
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from the accompanying drawings of the preferred 
embodiment of the invention, which, however, should not 
be taken to be limitative to the invention, but are for 
explanation and understanding only. 
5 In the drawings: 

Fig. 1 is a block diagram for use in explaining a 
bus power-supply device and a node according to a first 
embodiment of the present invention; 

Fig. 2 is a block diagram for use in explaining a 
10 bus power-supply device and a node according to a second 

embodiment of the present invention; 

Fig. 3 is a block diagram for use in explaining a 
voltage detection unit according to the second 
embodiment ; 

15 Fig. 4 is a block diagram for use in explaining a 

bus power- supply device and a node according to a third 
embodiment of the present invention; 

Fig. 5 is a schematic diagram showing an 
information network in which a node is connected to a 
20 serial bus based on IEEE-1394 Standard; 

Fig. 6 is a block diagram for use in explaining 
an example of a structure of a conventional node; 

Fig. 7 is a block diagram for use in explaining 
an example of a structure of a conventional node. 



DESCRIPTION OF THE PREFERRED EMBODIMENT 

The preferred embodiment of the present invention 
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will be discussed hereinafter in detail with reference 
to the accompanying drawings . In the following 
description, numerous specific details are set forth in 
order to provide a thorough understanding of the present 
invention. It will be obvious, however, to those skilled 
in the art that the present invention may be practiced 
without these specific details. In other instance, well- 
known structures are not shown in detail in order to 
unnecessary obscure the present invention. 

In the following, embodiments of a power-supply 
device and a node provided therewith according to the 
present invention will be described with reference to 
the drawings . 
[First Embodiment] 

First, a first embodiment of the present 
invention will be described with reference to Fig. 1. 

Fig. 1 is a block diagram showing a node 100, 
particularly, for explaining a structure of a bus power- 
supply device 10 constituting the node 10 0 according to 
the first embodiment. The node 100 of the first 
embodiment includes, similarly to the conventional node 
100c shown in Fig. 6, a physical (PHY) layer 6, and a 
first connector 8 and a second connector 9. These two 
connectors 8 and 9 are conductive to each other. Of the 
same components as those of the conventional art, no 
detailed description will be made. 

Then, the node 100 of the present embodiment 
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further includes a bus power-supply device 10. The bus 
power-supply device 10, being supplied with no power- 
supply voltage, supplies a DC voltage from a bus power 
source to the physical layer 6 through a serial bus and 
when being supplied with a power-supply voltage as an 
internal power source from a power-supply voltage input 
terminal 1, applies a DC power source to the serial bus, 
as well as supplying a DC voltage from the internal 
power source to the physical layer 6 as required. 

In order to realize such functions, the bus 
power-supply device 10 includes a power-supply circuit 2, 
a voltage detection unit 3, a selector 4 as a selection 
means, and a DC-DC converter 5 as a voltage conversion 
means. Then, the power-supply circuit 2 and power-supply 
terminals 81 and 91 of the connectors are connected 
through a diode for preventing reverse current of 
electric currents from the power-supply terminals 81 and 
91 to the power-supply circuit 2. 

The power-supply circuit 2 converts a power- 
supply voltage of a commercial voltage (e.g. AC 100 V) 
applied to the power- supply voltage input terminal 1 
into a DC voltage for serial bus and outputs the 
converted voltage. In the present embodiment, the power- 
supply circuit 2 outputs, for example, 24V DC voltage, 
as a DC voltage within a range from DC + 20V to DC + 33V 
meeting "IEEE-1394a Draft Standard". 

The DC-DC converter 5 converts a DC voltage 
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output from the power-supply circuit into a DC voltage 
for physical layer. In the present embodiment, the DC-DC 
converter 5 is structured so as to cope with a DC 
voltage within a range from DC + 8V to DC + 40V which 
meets the IEEE- 13 9 4 Standard. Then, the DC-DC converter 
5 converts the applied DC voltage into a DC voltage, for 
example, of 3.3 V for physical layer. 

In addition, the voltage detection unit 3 detects 
supply/non-supply of a power-supply voltage from the 
power-supply voltage input terminal 1 to the power- 
supply circuit 2. In the present embodiment, the voltage 
detection unit 3 detects an output voltage of the power- 
supply circuit 2 to detect supply/non-supply of a power- 
supply voltage. This arrangement enables determination 
that no power-supply voltage is supplied to be made also 
when the power-supply circuit 2 fails. 

Then, the selector 4 is a means for switching a 
DC voltage source to be applied to the physical layer 6 
through the DC-DC converter 5. Then, when no power- 
supply voltage is supplied to the power-supply circuit 2, 
the selector 4 supplies a DC voltage applied from the 
bus power source through the serial bus to the physical 
layer 6. On the other hand, when a power-supply voltage 
from the internal power source is supplied to the power- 
supply circuit 2, the selector 4 cuts off the path for 
supplying a DC voltage from the serial bus to the 
physical layer 6 and supplies the output of the power- 
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supply circuit 2 to the physical layer 6. 

Thus, the node according to the first embodiment 
enables relay of a DC voltage applied from the serial 
bus to other nodes, as well as enabling application of a 

5 DC voltage to the physical layer from other nodes to be 

prevented by cutting off a path for supplying a DC 
voltage from the serial bus to the physical layer when 
the node has an internal power source. It is accordingly 
possible to reduce the volume of power supply required 

10 of a node having the highest DC voltage on the network 

as much as that of a node having an internal power 
source among the nodes according to the present 
invention. 
[Second Embodiment] 

15 Next, a second embodiment of the present 

invention will be described with reference to Fig. 2. 

Fig. 2 is a block diagram showing a node 100a, 
particularly, for explaining a structure of a bus power- 
supply device 10a constituting the node 100a according 

20 to the second embodiment. As shown in Fig. 2, the node 

100a of the second embodiment includes a transistor 41 
and a diode 13 as a selector. In the second embodiment, 
the same components as those of the first embodiment are 
given the same reference numerals and no detailed 

25 description is made thereof . 

A first electrode 41a of the transistor 41 is 
connected to power-supply terminals 81 and 91. A second 
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electrode 41b of the transistor 41 is connected to a 
physical layer 6 through a DC-DC converter 5 and to a 
power-supply circuit 2 as well through the diode 13. The 
diode 13 is inserted for preventing reverse current from 
5 the power-supply terminals 81 and 91 to the power-supply 

circuit 2 on the power-supply voltage side. 

Furthermore, a control electrode 41c of the 
transistor 41 is connected to a voltage detection unit 3. 
Accordingly, an output voltage of the voltage detection 
10 unit 3 enables path switching and selection by 

conduction and cut-off of the transistor 41 to be 
controlled with ease. 

More specifically, in the second embodiment, a 
first path A for supplying power from a power-supply 
15 voltage to the physical layer 6 through the power-supply 

circuit 2 and a second path B for supplying power from 
the serial bus to the physical layer 6 through the 
transistor 41 are provided. 

In Fig. 2, the first path and the second path are 
20 schematically illustrated by broken lines A and B along 

the actual paths . 

Then, when power is supplied from the power- 
supply voltage, the second path B is cut off by the 
transistor 41. In other words, the transistor 41 enables 
25 control of application/non-application of a DC voltage 

from the serial bus to the physical layer 6 with ease. 

As a result, cutting off the second path B at the 
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time of supply of a power-supply voltage leads to 
prevention of application of a DC voltage from the 
serial bus to the physical layer. To a node having an 
internal power source, accordingly , no power will be 

5 supplied from other nodes through the serial bus. As a 

result, it is possible to reduce the volume of power 
supply required of a node having the highest DC voltage 
on the network as much as that of a node having an 
internal power source among the nodes according to the 

10 present invention. 

Next, description will be made of an example of a 
structure of the voltage detection unit 3 in the second 
embodiment with reference to Fig. 3. 

The voltage detection unit 3 illustrated in Fig. 

15 3 includes a comparator 31. The comparator 31 compares a 

reference voltage (e.g. 5V) applied to a reference 
voltage input terminal 30 and an output voltage of the 
power-supply circuit 2. Then, the comparator 31, when 
the output voltage is higher than the reference voltage, 

20 turns off an open collector output of the comparator 31 

considering that a power-supply voltage is being applied. 
On the other hand, when the output voltage is lower than 
the reference voltage, the comparator 31 turns on, for 
example, an open collector output considering that no 

25 power-supply voltage is being applied. 

Accordingly, application of an output signal of 
the comparator 31 to the control electrode 41c of the 
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transistor 41 leads to cut-off of the second path B (see 
Fig. 2) for supplying a DC voltage to the physical layer 
6 from the serial bus to supply an output of the power- 
supply circuit 2 to the voltage conversion means only 
5 when the comparator 31 detects a voltage. 

[Third Embodiment] 

Next, a third embodiment of the present invention 
will be described with reference to Fig. 4. 

Fig. 4 is a block diagram showing a node 100b, 

10 particularly, for explaining a structure of a bus power- 

supply device 10b constituting the node 100b according 
to the third embodiment. As shown in Fig. 4, the node 
100b of the third embodiment is provided with a relay 
element 15 as a voltage detection means and a selection 

15 means. In the third embodiment, the same components as 

those of the first embodiment are given the same 
reference numerals and no detailed description is made 
thereof . 

To a main body 15b of the relay element 15, a 
20 voltage is applied from a power-supply circuit 2 . 

Accordingly, when a power-supply voltage is applied to 
the power-supply circuit 2, a voltage is also applied to 
the main body 15b of the relay element 15. As a result, 
supply of a power-supply voltage leads to displacement 
25 of the position of a relay contact point 15a. 

Displacement of the contact point 15a therefore results 
in switching of a DC voltage source to be applied to a 
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physical layer 6 between an internal power source and an 
external power source. 

More specifically, when a power-supply voltage is 
applied, the contact point 15a cuts off a path for 

5 supplying power from power-supply terminals 81 and 91 

and connects the power-supply circuit 2 and a DC-DC 
converter 5. On the other hand, when no power-supply 
voltage is applied, the contact point connects the 
power-supply terminals 81 and 91 with the DC-DC 

10 converter 5. With this arrangement, to a node having an 

internal power source, no power will be supplied from 
other nodes through the serial bus . It is accordingly 
possible to reduce the volume of power supply required 
of a node having the highest DC voltage on the network 

15 as much as that of a node having an internal power 

source among the nodes having the bus power-supply 
circuit according to the present invention. 

Although the foregoing embodiments have been 
described with respect to an example in which the 

20 present invention is structured on specific conditions, 

the present invention allows various modifications. For 
example, although in the above-described second 
embodiment, the first path A (see Fig. 2) is conductive 
also at the time of non-application of a power-supply 

25 voltage, it may be cut off at the time of non- 

application in the present invention. 

In addition, although the foregoing embodiments 
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have been described with respect to an example of a node 
having two connectors, the present invention can be 
realized by the provision of at least two connectors . 
Three or more connectors may be provided to relay a DC 
5 voltage or a signal between these connectors. 

Moreover, although in a network connected by an 
IEEE-1394 Standard serial bus, it is desirable that all 
the nodes have the bus power-supply device according to 
the present invention, not all the nodes need to be 

10 provided with the bus power-supply device of the present 

invention. A part of the nodes on the network may 
include the bus power-supply device according to the 
present invention. 

As described in the foregoing, the present 

15 invention enables relay of a DC voltage applied from a 

serial bus to other nodes, as well as enabling 
application of a DC voltage from other nodes to a 
physical layer to be prevented when a node has an 
internal power source. It is accordingly possible to 

20 reduce the volume of power supply required of a node 

having the highest DC voltage as much as that of a node 
having an internal power source . 

Although the invention has been illustrated and 
described with respect to exemplary embodiment thereof, 

25 it should be understood by those skilled in the art that 

the foregoing and various other changes, omissions and 
additions may be made therein and thereto, without 



-28- 



departing from the spirit and scope of the present 
invention. Therefore, the present invention should not 
be understood as limited to the specific embodiment set 
out above but to include all possible embodiments which 
can be embodies within a scope encompassed and 
equivalents thereof with respect to the feature set out 
in the appended claims. 
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WHAT IS CLAIMED IS; 

1. A bus power-supply device structured to supply 
power from a power-supply voltage of a node to a serial 
bus connected to the node through a physical layer and a 
plurality of connectors conductive to each other of the 

5 node , wherein 

when none of a power-supply voltage of said node 
is supplied, a DC voltage is supplied from said serial 
bus to said physical layer, and 

when said power-supply voltage is supplied, a 
10 path for supplying a DC voltage from said serial bus to 

said physical layer is cut off to supply a DC voltage 
from said power-supply voltage to said physical layer. 

2. The bus power-supply device as set forth in claim 
1, comprising: 

voltage detection means for detecting said power- 
supply voltage being supplied or not being supplied, and 
5 selection means for supplying a DC voltage coming 

from said serial bus to said physical layer when said 
voltage detection means is yet to detect supply of a 
power-supply voltage and cutting off the path for 
supplying a DC voltage from the serial bus to said 
10 physical layer to supply a DC voltage from the power- 

supply voltage to said physical layer when said voltage 
detection means detects supply. 
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3. The bus power-supply device as set forth in claim 

1, comprising 

a comparator as said voltage detection means. 

4. The bus power-supply device as set forth in claim 

2, comprising 

as said selection means: 

a first path for supplying power from said power- 
5 supply voltage to said physical layer, and 

a second path for supplying power coming from 
said serial bus to said physical layer, wherein 

when power is supplied from said power-supply 
voltage, said second path is cut off. 

10 

5 . The bus power-supply device as set forth in claim 
2, comprising 

a semiconductor switch as said selection means . 

6. The bus power-supply device as set forth in claim 
2 , comprising 

a comparator as said voltage detection means. 

7 . The bus power-supply device as set forth in claim 
2 , comprising 

a relay element as said voltage detection means 
and said selection means. 
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8 . The bus power-supply device as set forth in claim 
1, comprising: 

a power-supply circuit for converting said power- 
supply voltage into a DC voltage for said serial bus and 
outputting the DC voltage, 

voltage conversion means for converting a DC 
voltage output from said power-supply circuit into a DC 
voltage for said physical layer, 

voltage detection means for detecting said power- 
supply voltage being supplied or not being supplied to 
said power-supply circuit, and 

selection means for supplying a DC voltage 
applied from said serial bus to said voltage conversion 
means when said power-supply voltage is not supplied to 
said power-supply circuit and cutting off a path for 
supplying a DC voltage from said serial bus to said 
voltage conversion means to supply an output of said 
power-supply circuit to said voltage conversion means 
when said power-supply voltage is supplied. 

9 . The bus power-supply device as set forth in claim 
8, comprising 

as said selection means: 

a first path for supplying power from said power- 
supply voltage to said physical layer, and 

a second path for supplying power coming from 
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said serial bus to said physical layer, wherein 

when power is supplied from said power-supply 
voltage, said second path is cut off. 

10. The bus power-supply device as set forth in claim 
8 , wherein 

said voltage detection means detects said power- 
supply voltage being supplied or not being supplied by 
detecting an output voltage of said power-supply circuit. 

11. The bus power-supply device as set forth in claim 
8, wherein 

said voltage detection means detects said power- 
supply voltage being supplied or not being supplied by 
detecting an output voltage of said power-supply circuit, 

and which further comprises as said selection 

means : 

a first path for supplying power from said power- 
supply voltage to said physical layer, and 

a second path for supplying power coming from 
said serial bus to said physical layer, wherein 

when power is supplied from said power-supply 
voltage, said second path is cut off. 



12 . The bus power-supply device as set forth in claim 

8 , comprising 

as said selection means: 
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a first path for supplying power from said power- 
supply voltage to said physical layer, and 

a second path for supplying power coming from 
said serial bus to said physical layer, wherein 

when power is supplied from said power-supply 
voltage, said second path is cut off, and 

said selection means is structured by a 
semiconductor switch. 

13. The bus power-supply device as set forth in claim 
8 , wherein 

said voltage detection means detects said power- 
supply voltage being supplied or not being supplied by 
detecting an output voltage of said power-supply circuit, 
and 

said selection means is structured by a 
semiconductor switch. 

14. The bus power-supply device as set forth in claim 
8, comprising 

a comparator as said voltage detection means . 

15 . The bus power-supply device as set forth in claim 
8, comprising 

a relay element as said voltage detection means 
and said selection means. 
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16. A node connected to a serial bus, comprising: 

a plurality of connectors connected to the serial 
bus each having a power-supply terminal to which a DC 
voltage is applied from other nodes and a signal 
5 terminal to and from which a signal from other nodes is 

input and output, 

a physical layer for outputting a signal input 
through a signal terminal of one connector to a signal 
terminal of the other connector, and 
10 a bus power-supply device structured to supply 

power from a power-supply voltage to said physical layer 
and said serial bus, wherein 

power-supply terminals of said plurality of 
connectors are rendered conductive to each other, 
15 said bus power-supply device 

supplies a DC voltage from the serial bus to said 
physical layer through said power-supply terminal when 
none of a power-supply voltage of said node is supplied, 
and 

20 cuts off a path for supplying a DC voltage from 

said serial bus to said physical layer to supply a DC 
voltage from the power-supply voltage to said physical 
layer when said power-supply voltage is supplied. 



17. 



The node as set forth in claim 16, wherein 

said bus power-supply device comprises: 

voltage detection means for detecting said power- 
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supply voltage being supplied or not being supplied, and 
5 selection means for supplying a DC voltage coming 

from said serial bus to said physical layer when said 
voltage detection means is yet to detect supply of a 
power-supply voltage and cutting off the path for 
supplying a DC voltage from the serial bus to said 
10 physical layer to supply a DC voltage from the power- 

supply voltage to said physical layer when said voltage 
detection means detects supply. 

18. The node as set forth in claim 17, comprising 

as said selection means of said bus power-supply 

device : 

a first path for supplying power from said power- 
5 supply voltage to said physical layer, and 

a second path for supplying power coming from 
said serial bus to said physical layer, wherein 

when power is supplied from said power-supply 
voltage, said second path is cut off. 

10 

19. The node as set forth in claim 16, wherein 
said bus power-supply device comprises: 

a power-supply circuit for converting said power- 
supply voltage into a DC voltage for said serial bus and 
5 outputting the DC voltage, 

voltage conversion means for converting a DC 
voltage output from said power-supply circuit into a DC 
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voltage for said physical layer , 

voltage detection means for detecting said power- 

10 supply voltage being supplied or not being supplied to 

said power-supply circuit, and 

selection means for supplying a DC voltage 
applied from said serial bus to said voltage conversion 
means when said power-supply voltage is not supplied to 

15 said power-supply circuit and cutting off a path for 

supplying a DC voltage from said serial bus to said 
voltage conversion means to supply an output of said 
power-supply circuit to said voltage conversion means 
when said power-supply voltage is supplied. 
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AB STRACT OF THE DISCLOSURE 
A bus power-supply device structured to supply 
power from a power-supply voltage of a node to a serial 
bus connected to the node through a physical layer and a 
5 plurality of connectors conductive to each other of the 

node, which device, when none of a power-supply voltage 
of the node is supplied, supplies a DC voltage from the 
serial bus to the physical layer and when the power- 
supply voltage is supplied, cuts off a path for 
10 supplying a DC voltage from the serial bus to the 

physical layer to supply a DC voltage from the power- 
supply voltage to the physical layer. 
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